A study on the distribution of ostracods in small freshwater habitats of the province of Parma was conducted from May 2004 to December 2005. Vernal pools, ponds, shallow lakes, fountains, springs, ditches, canals, and 
INTRODUCTION
The ostracods (class Ostracoda) are the most diverse group of crustaceans with an estimated range from 4000 to 30000 living species (Meisch 2000) . Their most salient characteristic is the presence of a bivalve carapace that can completely enclose a laterally-compressed and weakly-segmented body. They can be found in inland and marine waters, in interstitial and groundwater environments and also in semi-terrestrial habitats such as leaf litter. All Recent freshwater ostracods belong to the order Pocodocopida. They mainly colonize benthic and periphytic habitats and feed on both living and detrital particles; more rarely, they can be predators or parasites.
This research aims to provide a faunal account of ostracods living in freshwater habitats of the province of Parma (Northern Italy) and investigate their distributional patterns. A previous study (Rossetti et al. 2005) examined the composition of the ostracod communities in 20 lowland springs within the province. The considered area is rich in waters, both lentic and lotic. It is characterized by a strong south-north altitudinal gradient from the lowlands to the Apennine ridge (with a maximum elevation of 1861 m a.s.l.) and by a variety of climatic, geological and land-use conditions. We primarily focussed our attention on the prevalent types of aquatic habitats in this territory, i.e. small water bodies, either natural or artificial. The marginality of these ecosystems is generally related to their isolation, unpredictable duration, natural or anthropic disturbance and, in many cases, deficient regulatory and legislative policies for their protection. This results in biological communities that are mainly composed of species able to cope with harsh environmental conditions, for example, a high variability of hydrological and hydrochemical characteristics. This study was stimulated by preliminary observations indicating an unexpectedly diverse ostracofauna in minor aquatic ecosystems and seeks, along with data recently collected from other parts of the country (e.g., Rossetti et al. 2004; Pieri et al. 2006a Pieri et al. , 2006b , to contribute to the revision and updating of the checklist of Italian ostracods (Ghetti & McKenzie 1981) .
MATERIALS AND METHODS
Sampling was performed from May 2004 to December 2005 in 90 sites located between 24 and 1557 m a.s.l. Sampling locations were chosen to possibly encompass the most common types of marginal aquatic habitats and to cover the entire altitudinal range of the province of Parma. Qualitative ostracod samples were collected using a 250 µm hand net or, when not possible due to the limited size of the sampled site, with cloth coffee filters. In total, 125 samples were collected and transferred to the laboratory, where living specimens were picked up under a binocular microscope within 24 hours of sampling and then fixed in 80% ethanol. In 13 sites, ostracods were gathered on different dates. Fortyone samples did not contain ostracods, while an additional 7 samples were not considered because only immature specimens or empty valves were found. Therefore, 77 samples from 57 sites were eventually analysed (Tab. 1, Fig. 1 ). The specific allocation of the collected material was based on adult specimens; in a few cases (Candona sp. B in S72, Candona sp. C in S24, and Pseudocandona sp. in S57 and S72) the identification remained at the generic level because only a few individuals, damaged material or females were available for the taxonomic analysis. Both soft parts (dissected in glycerine and stored in sealed slides) and valves (stored dry in micropaleontological slides and used for scanning microphotographs) were checked for species identification, using Fox (1965) for Chlamydotheca incisa, González-Mozo et al. (1996) for the genus Herpetocypris, and Meisch (2000) for the remaining taxa. The analyzed material is deposited at the Department of Environmental Sciences, University of Parma (preceded by the code "VP") and in the Ostracod Collection of the Royal Belgian Institute of Natural Sciences, Brussels (preceded by the codes "OC" and "RP"). We used the following abbreviations in our figures: L: left; R: right; V: valve; Cp: carapace; dv: dorsal view; vv: ventral view; lv: lateral view; iv: internal view; ev: external view.
RESULTS
Altogether, 38 taxa in 20 genera belonging to 4 families (Candonidae, Ilyocyprididae, Cyprididae, and Notodromadidae) were identified (Tab. 2; Figs 2-5). The maximum number of species reported in a single sample (S58) was 6, namely Chlamydotheca incisa, Heterocypris incongruens, H. salina, Dolerocypris sinensis, Trajancypris clavata and Ilyocypris monstrifica. Other samples with a relatively high number of species were S57 and S67, both containing 4 species. On the other hand, 16 taxa were found only in one site (Tab. 2). Tab. 1. Geographic characteristics of sampling stations and list of samples used in this study. Eucypris virens and Heterocypris incongruens were the most common species, both with 15 records. Eucypris virens was found at altitudes below 500 m a.s.l., mostly in temporary waters and during winter months. Heterocypris incongruens was reported across a wider range of altitudes (up to 986 m a.s.l., S11), in different habitat types and over a broader temporal span. Moreover, H. incongruens was the only species found in 10 samples out of 15 in contrast to E. virens which was often found with Pseudocandona pratensis (in 6 samples) and Tonnacypris lutaria (in 5 samples). Apart from the above mentioned cases, no other recurrent species associations were observed.
Other species which occurred frequently were Cypria ophthalmica (in 10 samples taken from environments with distinct features), Pseudocandona pratensis and Tonnacypris lutaria (respectively in 11 and 9 samples, predominantly from temporary pools), and Potamocypris fulva (in 7 samples collected from sites characterised by moderate water turbulence) (Tabs 1, 2; Fig. 1) .
The presence of Heterocypris reptans was restricted to samples taken from fountain basins (S47, S48, S67, S68). The coexistence of congeneric species was detected in two samples, S16 (Ilyocypris decipiens and I. gibba) and S58 (Heterocypris incongruens and H. salina). Chlamydotheca incisa was the sole species that did not belong to the fauna of the considered area.
Of particular interest is the record of Candona sp. A (Fig. 5E-H) in the temporary pool Costa di Castrignano P2 (Tabs 1, 2). This candonid ostracod, left in open nomenclature, is probably a new species, whose formal taxonomic description will be given elsewhere. However, some important morphological features are reviewed here. Candona sp. A belongs to the neglectagroup, together with C. neglecta, C. lindneri, C. meerfeldiana, C. muelleri and C. angulata (Meisch 2000) . This species-group is characterised by the presence of a setal group with 4 setae on the second segment of the mandibular palp. The closest congeners of C. sp. A are doubtlessly C. neglecta and C. lindneri. Nevertheless, C. sp. A can be distinguished from both the preceding species by its unique combination of valve and soft part features. In particular, the G2 claw on the antenna of the female is slightly shorter than G1 and G3 (while it is distinctly reduced in size in both C. neglecta and C. lindneri), the female genital lobe has a conspicuous conical process that is directed posteriorly (in the two other species the genital lobe has no posterior process, but only a small, tit-shaped posterior lobe), and a clearly larger carapace, with a length of 1.60-1.63 mm in adult females (n=3) and 1.56-1.72 mm in adult males (n=2) (both C. neglecta and C. lindneri are about 1.0-1.3 mm). In addition, the M-process of the penis of C. sp. A is distally rounded as in C. lindneri, but the outer lobe is approximately triangular with rounded corners (the outline is decidedly subsquarish in C. lindneri) (Fig. 6) . 
DISCUSSION AND CONCLUSIONS
This study led to the identification of an unexpectedly high number of ostracod taxa, although most of the sampled sites were visited only once, meaning that seasonal changes in the community structure were not adequately taken into account. This achievement is in part a consequence of the sampling effort which included most of the freshwater habitat types that are present in the province of Parma. Indeed, even admitting that the obtained faunal inventory is only a fraction of the taxa actually existing at the provincial scale, it still includes at least one-third of the estimated number of species present in mainland Italy and neighboring islands (Rossetti et al. 2004) . The above list of ostracod taxa can be further increased by adding two species, Ilyocypris salebrosa, recorded in a study carried out in 2001 in lowland springs of the province of Parma (Rossetti et al. 2005) . The presence of I. salebrosa (Fig. 7) , erroneously identified as I. decipiens by Rossetti et al. (loc. cit., Figs 4K, L) and assigned here to its correct taxonomic status based on a personal communication with Dr David J. Horne (November 21, 2005) , is of great interest. In fact, this species was widespread in the Holarctic Region during the Pleistocene, but recent representatives were assumed to be restricted to relict populations in Canada and China (Matzke-Karasz et al. 2004) . However, other studies have shown that living populations of I. salebrosa exist in England (Bates et al. 2002) and Turkey (Özuluğ 2005) .
Other species recorded in this study raise some interest, due to their little known occurrence in Italy. That is the case for Ilyocypris monstrifica, Potamocypris villosa, Psychrodromus olivaceus, Ps. fontinalis, Candona cf. lindneri and Physocypria kraepelini. Such a result could be due to a reduced number of investigations conducted on Recent freshwater ostracods. For example, P. kraepelini was repeatedly found in different habitats during recent surveys carried out in northern Italy (Pieri V., unpublished data) .
The identified taxa overwhelmingly belong to the European fauna of temperate latitudes (Meisch 2000) . The lone exception is Chlamydotheca incisa, a species originating from South America (Martens & Behen 1994) , that was found in two samples (S58 and S59). It is, however, a species already established in northern Italy, having been reported in ricefields (Rossi et al. 2003) and, more recently, in a lowland spring (Pieri et al. 2006b ). In the checklist of the Italian non-marine ostracods prepared by Ghetti & McKenzie (1981) , the "ospiti esteri", i.e. exotic species passively introduced by man (McKenzie & Moroni 1986) , roughly accounted for 10% of the total ostracofauna. The proportion of allochtonous species found in this study is thus sensibly lower.
With few exceptions, the ostracod assemblages found in the investigated aquatic environments were characterised by a limited number of species. These observations are in accordance with data obtained in other studies which have analysed the ostracod communities of small freshwater ecosystems in Italy (Crema et al. 1996; Rossi et al. 2003; Rossetti et al. 2004 Rossetti et al. , 2005 Meisch 2006; Pieri et al. 2006a, b) . Moreover, no consistent differences in species richness were observed between natural and man-made ecosystems, or between sites located in protected or highly impacted areas.
As might be expected in marginal water bodies, this faunal survey confirmed a high prevalence of tolerant species able to withstand varied environmental conditions and, as a consequence, no general distributional patterns can be recognized. In only a few cases, the ostracod occurrence was clearly dependent upon the characteristics of the sampled stations (e.g., altitude, habitat persistence, and water turbulence).
In conclusion, the most remarkable aspect of this study lies in the faunal analysis of aquatic bodies which are hardly considered in traditional limnological works. Indeed, minor freshwater ecosystems may represent, when considered in their whole extent, vast reservoirs of biological diversity, and in this regard they appear to be as important as larger environments.
